Connexin43 levels are increased in mouse neural crest cells exposed to homocysteine.
Elevated homocysteine levels during embryonic development can result in neural tube and cardiovascular defects. The mechanisms that underlie the toxic effect of homocysteine are largely unknown. We cultured mouse neural tube explants to study the effects of homocysteine on the migratory behavior of neural crest cells and on the levels of the gap junction protein Connexin43 (Cx43) and the actin- and Cx43-interacting protein ZO-1. Homocysteine exposure resulted in a significantly augmented maximal migration distance (MMD). The level of Cx43 immunolabeling was 2 times higher in the cytoplasm and cell protrusions of neural crest cells in homocysteine-treated cultures than in control cultures. Furthermore, colocalization of Cx43 and ZO-1 was increased in neural crest cell protrusions by this treatment. Increased Cx43 levels were previously shown to result in abnormal embryonic development. Our data raises the hypothesis that the embryotoxic effects of homocysteine may be mediated in part by its effects on Cx43 expression level and gap junction function in neural crest cells.